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MECHANICAL CLAMP FOR CYLINDRICAL OBJECTS 

STATEMENT OF GOVERNMENT INTEREST 

6 The invention described herein may be manufactured and 

7 used by or for the Government of the United States of America 

8 for Governmental purposes without the payment of any royalties 

9 thereon or therefor. 

10 

11 BACKGROUND OF THE INVENTION 

■12 (1) Field of the Invention 

13 The present invention relates generally to clamps for 

14 cylindrical objects, and more particularly to a mechanical 

15 clamp for deploying and retrieving cylindrical objects from a 

16 • platform such as the deployment/retrieval of cylindrical 

■ 17 

objects from the side of a beat or ship. 

18 (2) Description of the Prior Art 

19 The Navy uses cylindrically-shaped, unmanned underwater 

20 vehicles (UUV) for a variety of tasks to include underwater 

21 information collection, underwater vehicle testing, military 

22 exercises, etc.  For many of these tasks, the UUV is deployed 

23 and then retrieved from the deck of a surface platform or ship. 

24 In most instances, the UUV is hoisted from the water or 

2 5 lov/ered into the water using a number of poles, each of which 

/ 



1 has a hooked end.  This requires at least two people and 

n requires the people to raise or lower the L'UV in unison to keep 

4 

5 

the UUV from sliding out of one or both hooks. 

SUMMARY OF THE INVENTION 

6 Accordingly, it is an object of the present invention' to 

7 provide a clamp that can be used to deploy or retrieve a 

8 cylindrical object. 

9 Another object of the present invention is :c'provide a 

10 clamp for cylindrical objects that can be operated to deploy 

11 and retrieve a cylindrical object from the water. 

12 Still another object of the present inventicn is to 

13 provide a clamp for cylindrical objects that is cf simple 

14 construction. 

15 Yet another object of the present invention is to provide 

16 a clamp for cylindrical objects that can be operated/used by 

17 one person to deploy cr retrieve the object. 

18 Other objects and advantages of the present invention will 

19 become more obvious hereinafter in the specification and 

20 drawings. 

21 In accordance with the present invention, a clamp for 

22 cylindrical objects is provided.  Each of a plurality of split- 

23 rings has a first half-ring and a second half-ring.  For each 

2 4 of the plurality of split-rings, a first means hir.gedly couples 

25 the first half-ring to the second half-ring at a hinge point. 
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1 Second means are coupled to each first half-ring at a distance 

2 from the hinge point.  Third means are coupled to the second 

3 means for selectively applying a pulling force thereto to 

4 simultaneously open each of the split-rings, or for selectively 

5 applying a pushing force thereto to simultaneously close each 

6 . of the split-rings.  The first means can be a bar passing 

7 through each first and second half-ring of the split-rings. 

8 The second means can be a bar that just passes though each 

9 first half-ring. 

10 

11 ERIEF DESCRIPTION OF THE DRAWINGS 

12 Other objects, features and advantages of the present 

13 invention will become" apparent upon reference tc the following 

14' description'of the preferred embodiments and to the drawings, 

15 wherein corresponding reference characters indicate 

16 corresponding parts throughout the several views of the 

17 drawings and wherein: 

16 FIG. 1 is a side view of a mechanical clamp according to 

19 one embodiment of the present invention; 

20 FIG. 2 is a plan view of one of the split-ring assemblies 

21 in its closed or clamping position; 
# 

22 FIG. 3 is a top view of a portion of the split-ring 

23 assembly taken along line 3-3 in FIG. 2; 

24 FIG. 4 is a plan view of one of the split-ring assemblies 

25 in its open position; and 
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1 FIG. 5 is a plan view of one of the split-rir.g assemblies 

2 having curved extension portions. 

3 

4 DESCRI?TION OF THE PREFERRED EMBODIMENT(S) 

5 Referring now to the drawings, and more particularly to 

6 FIG. 1, one embodiment of a mechanical clamp is illustrated in 

7 a side view and is referenced generally by numeral.10.  Clamp 

8 10 is holding a cylindrical object 100 (shown in phantom lines) 

9 such as an unmanned underwater vehicle (UUV) that is deployed 

10 and retrieved from the water from the side of a ship (not 

11 shown).  However, it is to be understood that clamp 10 can be 

12 used as a clamp for other cylindrical objects such as pipes, 

13 poles, etc. 

14 Grasping cylindrical object 10C are two identical split- 

15 ring assemblies 12 and 14.  Split-ring assembly 12 is shown in 

16 isolation in the plan view of FIG. 2.  While two split-ring 

17 assemblies are shewn in clamp 10, it. is to be understood 

IS additional split-ring assemblies could be used without 

15 departing from the scope of the present invention.  Further, 

20 since split-ring'assemblies 12 and 14 are identical, a detail 

21 description of just split-ring assembly 12 will be provided 

22 herein. 

23 Split-ring assembly 12 consists of tv/o, approximately C- 

24 shaped half-rings 12A and 12E.  As best seen in TIG. 3, each of 

25 half-rings 12A and 12E is provided with a hole 12C and 12D, 



1 respectively, at one end thereof.  More specifically, each such 

2 end of half-rings 12A and 12E is notched at 12E and 12F, 

3 respectively, so that the ends can nest as holes 12C and 12D 

4 are aligned.  A common axis 12G of aligned holes 12C and 12D 

5 serves as a hinge point for split-ring assembly 12 as will be 

6 explained further below.  Half-ring 12A is further provided 

1 with another hole 12H positioned some distance away from hole 

6 12C.  As will be explained further below, hole 12H serves as a 

9 control point for opening and closing split-ring assembly 12. 

10 Accordingly, while the exact distance between holes 12C and 12H 

11 is not critical, hole 12H should be within 90° frcrr. hole 12C. 

12 To provide a more secure grip on cylindrical cbject 100, 

13 opposing surfaces of half-rings 12A and 123 can ce partially or 

14 completely configured as anti-skid surfaces.  For example, 

15 opposing surfaces of half-rings 12A and 123 could he roughened 

lc surfaces. More typically, opposing surfaces of half-rings 12A 

11 and 12B would have an anti-skid material 121 and 12J, 

15 respectively, affixed thereto.  Materials 121 and 12J could be 

19 any material that is anti-skid with respect to cylindrical 

20 object 100.  Compressible materials such as cork, r.eoprene, 

21 rubber, etc., are good choices since they also serve as 

22 protective cushions when split-ring assembly 12 is closed about 

23 cylindrical object 100. i 

24 Split-ring assembly 12 can also include extensions 12K and 

25 12L extending away from half-rings 12A and 12B, respectively. 
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1 More specifically, extensions 12K and 12L oppose one another 

2 when split-ring assembly 12 is closed (FIG. 2) and are 

3 positioned approximately 180° away from axis 12G forming the 

4 hinge point for split-ring assembly 12.  When split-ring 

5 assembly 12 is opened (i.e., half-rings 12A and 12B pivot about 

6 axis 12G) as shown in FIG. 4, extensions 12K and 12L angle away 

7 from one another to define a funnel-shaped opening that 

8 facilitates the alignment and placement of split-ring assembly 

9 12 on a cylindrical object to be clamped.  Note that extensions 

10 12K and 12L can be straight as shown in FIGS. 2 and 4, or can 

11 be curved outward as extensions 12M and 12N in FIG. 5. 

-2 Referring again to FIG. I, split-ring assemblies 12 and 14 

-3 are coupled to one another in a spaced-apart relationship by, 

~-A- for example, a rigid bar 16 passing through the aligned holes 

"-5 (i.e., holes 12C and 12D) of split-ring assemblies 12 and 14. 

-6 Although not illustrated, locking spacers 'e.g,. v.-ashers, nuts 

'-~ or other type of stop) could be used to maintain the spacing 

'-% between split-ring assemblies 12 and 14.  The choice and use of 

-5 ' such spacers is well known and will, therefore, net be 

20 described herein.  Bar 16 serves as a hinge pin for each of 

2i split-ring assemblies 12 and 14 and, therefore, is sized so 

22 that each half-ring (e.g., half-rings 12A and 125, can rotate 

23 thereon. 

24 A rigid bar 18 extends through each additional hole 12H 

^'J and 14H provided in respective half-rings 12A and 14A.  Bar 18 
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1 must also be sized so that each half-ring 12A an 14A can pivot 

2 about bar IS as bar 18 is moved up or down as will be explained 

3 further below. 

4 Coupled to bars 16 and IS is a control assembly that 

5 controls the opening and closing of split-ring assemblies 12 

6 and 14.  It is to be understood that a variety of control 

7 assemblies could be used, and that the one described herein is 

8 ■ just one example of a suitable control assembly.  A support 

9 frame 20 is coupled to bar 16 by means of, for example, support 

10 arms 22 and 24.  One end of a control arm 26 is coupled to bar 

11 18 while the other end of control arm 26 is pivotally coupled 

12 to one end of a second control arm 28 at a pivot point 30. 

13 Control arm 28 is pivotally coupled at its other end to one end 

14 of a third control arm 32 at a pivot point 34.  Control, arm 32 

15 is pivotally coupled at its other end to a fixed support 36 at 

16 a pivot point 38.  Although not required, fixed support 36 

l~l could be attached to support frame 20. 

18 In operation, movement of control arm 32 (in the plane of 

15 the paper) in the direction of arrow 40 causes upward movement 

20 of control arm 26/bar 18 which, in turn, opens each split-ring 

21 assembly 12 and 14 as bar 18 moves up relative to bar 16. 

22 Conversely, movement of control arm 22 in the direction of 

23 arrow 42 causes downward movement of control arm 2^/bar 18 

which, in turn, closes each split-ring assembly 12 and 14 as 24 

25        bar 18 moves dowr. relative to bar 16 

7 



1 The advantages of the present invention are numerous.  A 

2 single operator can use the mechanical clamp of the present 

3 invention to grasp (retrieve) or release (deploy^ a cylindrical 

4 object.  The simple construction and operation of the clamp 

5 assures its reliability during continued use. 

6 "       Although the present invention has been described relative 

7 to specific examples thereof, it is not so limited.  For 

8 example, a variety of materials can be used to construct clamp 

9 10 such as metal, composites, or combinations thereof. 

10 Different ways of hingedly coupling each pair of half-rings to 

11 form a split-ring assembly could also be employed.  For 

12 example, each split-ring assembly could be individually hinged 

13 and a bracket could be coupled to each individual hinge with 

14 the bracket defining the spacing between split-ring assemblies. 

15 Further, rather than using bar 18 in combination with holes 

16 12H and 14H, a bracket could be attached to one half-ring of 

17 each split-ring assembly at the location of holes 12H and 14H. 

18 Control arm 26 would then be coupled to each such bracket. 

IS Still further, while the control assembly described above 

20 (i.e., control arms 26, 28 and 32) provides improved, leverage 

21 and the ability to lock clamp 10 in a closed position, a single 

22 control arm could be used for lightweight cylindrical objects. 

23 Thus, it will be understood that many additional changes 

24 in the details, materials, steps and arrangement of parts, 

2^ which have been herein described and illustrated in order to 

8 



explain the nature of the invention, may be made by those 

skilled in the art: within the principle and scope of the 

invention as expressed in the appended claims. 

<7 



1 Attorney Docket No. 79473 

3 MECHANICAL CLAMP FOR CYLINDRICAL OBJECTS 

4 

5 ABSTRACT OF THE DISCLOSURE 

6 

7 A clamp for cylindrical objects uses a plurality of split- 

8 rings, each of which has a first half-ring and a second half- 

9 ring.  Each first half-ring is hingedly coupled to a ' 

10 corresponding second half-ring at a hinge point.  Means, 

11 coupled to each first half-ring at a distance fro- the hinge 

12 point, are coupled to a control assembly.  The control assembly 

13 is operated to apply one of a pulling force to each first half- 

14 ring to simultaneously open each of the split-rings, or a 

15 pushing force to each first half-ring :o simultaneously close 

16 each of the spli~-rings. 
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